564th MEETING, DUBLIN 901 from adults 1-4 days after emergence. The first experiment showed that the activities of uridine kinase (EC 2.7.1.48), thymidine kinase (EC 2.7.1.75) and uracil phosphoribosyltransferase (EC 2.4.2.9) were all increased in the resistant strain, and that the activities of these enzymes were similar in the sensitive and parent Pac strains ( Table 1) . To determine whether this was a genetically-determined increase in activity or a secondary adaptation or induction in the presence of 5-fluorouracil, enzyme activities were measured in the progeny of resistant flies, that had been allowed to lay eggs on normal food. These progeny had never been in contact with 5-fluorouracil, but the results show that they always had enzyme activities intermediate between resistant and sensitive values. Thus, the results do not definitely support either a genetic or inductive mechanism for the observed alterations in enzyme activities. It is possible that an adaptive alteration in enzyme activity might take several generations to re-stabilize at normal values. For instance, Baskin et al. (1975) have shown that, in a S-fluorodeoxyuridine-resistant variant of cultured mouse neuroblastoma with increased thymidylate synthetase activity, both resistance and increased activity are unstable during subsequent passage in the absence of the selective agent. Alternatively, it is possible that the ability of the resistant mutant to increase activities of these enzymes in the presence of 5-fluorouracil may be the biochemical basis for the mutation to resistance. However, increased activity of pyrimidine-salvage enzymes would be expected to increase rather than decrease 5-fluorouracil toxicity, supporting the suggestion that this increase is not the biochemical determinant of resistance. Considering the resistant population as a whole, one possibility is that lower activities of the three enzymes is a phenotypic expression of a recessive gene, which is lethal to homozygous larvae in the presence of 5-fluorouracil, but is retained in the resistant stock since it is non-lethal to heterozygotes. The reappearance of homozygotes in the resistant flies grown on normal food would result in lower overall specific activity in the adult population. Finally, the results in Table 1 indicate the possiblity that the enzymes of pyrimidine salvage in Drosophila melanogaster may be subject to some form of co-ordinate regulation.
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The preparation of enzyme and the assay procedures used have been reported elsewhere (Cleere & Coughlan, 1975; Cleere, 1976) . Methanol inactivation was carried out at 30°C by the method described by Rajagopalan & Handler (1967) with O2 or dichlorophenol-indophenol as the oxidizing substrate in the inactivation process. When xanthinedichlorophenol-indophenol oxidoreductase activity had decreased to zero, the enzyme was precipitated by (NH4)2S04 and excess of reagent removed by gel filtration on Sephadex G-25. The rates of reduction of methanol-inactivated and of control enzyme samples by NADH under aerobic conditions at 25°C and at pH7.8 were measured at 450nm by using stopped-flow spectrophotometry.
Various activities of methanol-inactivated enzyme are compared in Table 1 with those of untreated enzyme (control 1) and with those of enzyme subjected to the same operations as for methanol inactivation except that methanol was not included in incubation mixtures (control 2). The xanthine-dichlorophenol-indophenol oxidoreductase activity of the methanol-inactivated enzyme is less than 70% of that of the untreated enzyme. This would indicate that approx. 30% of the activity lost before re-isolation was restored by the (NH,),SO,-precipitation and gel-filtration procedures. This is due no doubt to the release of some of the enzyme-bound methanol. The enzyme-catalysed oxidation of NADH by dichlorophenol-indophenol and by trinitrobenzenesulphonate were enhanced by more than 70% as a result of methanol inactivation. Presumably the increase in such activity, by analogy with the above, would have been found to approach 100 % had less rigorous conditions of enzyme concentration been used.
It is clear from the turnover values that the increases in the NADH-dichlorophenolindophenol and NADH-trinitrobenzenesulphonate oxidoreductase activities accompanying methanol treatment are real and not due to mere prevention of loss of activity by this agent during experimental handling. The findings reported above are in complete agreement with those of Rajagopalan & Handler (1967) . In contrast with its effects on the above activities, methanol treatment did not alter in any way the ability of the turkey enzyme to catalyse the oxidation of NADH by Methylene Blue, ferricyanide or by 02. Thus it would appear that methanol affects only the egress of electrons from reduced enzyme to specific electron acceptors. In support of this thesis we note that the rate of reduction of enzyme by NADH is not affected by methanol treatment (Table 1) .
Comparison of the various activities of the two control samples (Table 1) shows some interesting features. Thus the rate of oxidation of NADH by Methylene Blue, ferricyanide and O2 is the same for each enzyme, indicating that the conditions to which control 2 had been subjected did not effect any gross denaturation of the enzyme. These activities are, however, independent of the integrity of the active-centre persulphide groups (Edmonson et al., 1972; Ni Fhaolain & Coughlan, 1976) . By contrast, the ability to catalyse the oxidation of xanthine by any acceptor (Massey & Edmonson, 1970; Cleere et al., 1974) and of NADH by dichlorophenol-indophenol or by trinitrobenzenesulphonate (Ni Fhaolain & Coughlan, 1976) , is directly proportional to the content of functional molybdenum sites in the enzyme samples used. Clearly, therefore, the experimental operations to which control-sample 2 was subjected brought about loss of some of the active-centre persulphide groups. One wonders therefore whether part of the effect of methanol on NADH-dichlorophenol-indophenol and NADH-trinitrobenzene sulphonate oxidoreductase activities might be due to prevention of the destruction of these groups.
On heating at 50°C, the NADH-trinitrobenzenesulphonate oxidoreductase activity of methanol-inactivated enzyme decreased to that of the control (which was stable at this temperature). The decrease in activity was pseudo-first-order with respect to enzyme with a half-time, under the conditions used, of approx. 15min. The NADH-dichlorophenol-indophenol and xanthine-dichlorophenol-indophenol oxidoreductase activities also returned to the values shown by the untreated enzyme on heating. These findings indicate the release of enzyme-bound methanol and confirm earlier observations on the reversibility of methanol inactivation (Rajagopalan & Handler, 1967; Coughlan et al., 1969) .
The effects of methanol reported in the present paper indicate that the molybdenum centres of turkey liver xanthine dehydrogenase may be the sites of electron egress to the oxidizing substrates, dichlorophenol-indophenol and trinitrobenzenesulphonate.
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